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TWO NEW SPECIES OF STYLIDIUM (STYLIDIACEAE) 
FROM THE SOUTH-WEST OF WESTERN AUSTRALIA 


By ALLEN LOWRIE 

6 Glenn Place, Duncraig, Western Australia, 6023. 

and 

KEVIN F.KENNEALLY 

LANDSCOPE Expeditions, Department of Conservation and Land 
Management, Locked Bag 29, Bentley Delivery Centre, Western 

Australia 6983. 


ABSTRACT 

Lovvrie, A. and Kenneally, K.F. Two new species of Stylidium 
(Stylidiaceae) from the south-west of Western Australia, The 
Western Australian Naturalist 24(3): 153-163 (2004).Two new 
triggerplant species, Stylidium trudgenii and Stylidium turleyae 
Lowrie &. Kenneally, are described and illustrated. Both are 
endemic to the south-west of Western Australia. 


INTRODUCTION 

Two new south-western 
Australian species are described 
here as Stylidium trudgenii and 
Stylidium turleyae. They belong to 
subgenus T olypangium (Endl.) 
Mildbr. section Saxifragoidae 
Mildbr. which is characterized by 
having rosetted linear to obovate- 
spathulate leaves and racemose or 
paniculate inflorescences. 


TAXONOMY 

Stylidium trudgenii Lowrie & 
Kenneally, sp. nov. 

Stylidio caespitoso R. Br. affinis sed 
foliis linearibus margine integro, 
apice acuto sed non pungenti; 
lobis posterioribus corollae 7-8 
mm longis; hypanthio dense 
glanduloso; sepalis duobus 2 / 3 
connatis, sepalis tribus ad basim 
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libris; sepalis omnibus ad basim 
glandulosis differt. 

Typus: cultivated material ex c. 5 
km north of Ellenbrook estate, 3T 
45’25' S, 115° 57'39’E, Western 
Australia, 23 Oct. 2000, A. Lowrie 
2520 (holo: PERTH 06704832; iso: 
MEL). 

A basally rosetted caespitose 
perennial herb 36-45 cm (mostly 
40-42 cm) tall including the scape 
and inflorescence; leafy rosettes 5- 
14 cm diam. (mostly 8-10 cm diam.), 
mostly in compact clusters of 3-8 
rosettes, basal rosettes ± 40-50 
leaved, leaves mostly prostrate to 
the soil surface and irregularly 
positioned within the rosette, all 
leaves arising from rosette node(s) 
situated below or just above the 
soil surface, dead leaves eventually 
deciduous. Leaves , linear, apex 
pointed but not sharp, the very tip 
white, 2.5-7 cm long, 1-1.5 mm 
wide, mostly ± allantoid in section, 
adaxial surface concave, abaxial 
surface convex, some leaves 
lenticulate in section, margins 
entire, glabrous, green to dark 
green often additionally mottled 
with red and appearing blackish in 
parts especially along the margins 
and at the leaf tips. Inflorescence 1 
per leafy rosette, paniculate. 8-18- 
flowered, 35-44 cm long (includ¬ 
ing scape), green tinged with 
brown throughout but more so 
near the base, glabrous through¬ 
out, except for glandular- 
pubescent indumentum between 
the bracteoles and sepal bases. 
Floral bracts linear, 4-8 mm long, 
0.6-1 mm wide, glabrous; peduncles 
of paniculate inflorescence 1-3- 
flowered, 2-18 cm long, the lower 
peduncles are longer, glabrous; 
bracteoles linear, 2-3 mm long, 0.2- 


0.3 mm wide, glabrous; pedicels 5-8 
mm long, glandular-pubescent. 
Hypanthium green and brownish at 
base, ± narrowly obovoid, 3.5-4.5 
mm long, 1.4-1.7 mm diam. at 
an thesis, glandular-pubescent, 
trichomes translucent white, 
glands brown. Calyx of 5 sepals, 3 
free, 2 connate from the base for 
two thirds of their length, green, 
2.2-3 mm long, each free sepal c. 0.6 
mm wide, connate sepals c. 1.2 mm 
wide, glandular-pubescent at the 
base only, remainder glabrous. 
Corolla cerise (R.H.S. colour chart 
red-purple group 72b), with 
irregular blood-red marks near the 
base of the lobes, abaxial surface 
pink, cerise along the mid-vein 
areas, glandular-pubescent, lobes 
laterally paired; anterior lobes 
obovate, 5.5-6.5 mm long, 2.7-3 
mm wide; posterior lobes narrowly 
elliptic, 7-8 mm long, 2.7-3 mm 
wide. Throat white, surrounded by 
2 opposite reddish orange 
blotches, separated by a smooth 
pearly white mirror-mound bear¬ 
ing a tiny red apical appendage at 
its apex (on the bases of the 
posterior lobes), and further 
surrounded by 2 opposite smaller 
blood-red blotches (on the bases 
of the anterior lobes), a solitary 
cerise coloured conical throat 
appendage c. 0.4 mm long present 
within the white coloured throat 
zone near the base of the left 
anterior lobe, opposite lobe 
without a similar appendage but 
bearing a bump-like ridge. 
L abellum boss green tinged with 
brown, ovate, convex, 1-1.2 mm 
long, 0.5-0.6 mm wide, smooth; 
apical point, 0.3-0.4 mm long, 
margins c. 0.1 mm wide, both 
blood-red, papillose; basal 
appendages linear ± triangular, 
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Figure 1: Stylidium trudgenii Lovvrie & Kenneally. A. habit of flowering plant; B. 
leaf; C. hypanthium; D. corolla; E. face view of gynostemium tip (top), back view 
of gynostemium tip (bottom); F. side view of gynostemium tip; G. face view of 
gynostemium tip with stigma grown out; H. labellum. Scale bars for all = 1 mm. 
Drawn from live material from type location, Ellenbrook, Western Australia by 
A. Lowrie 2001. Voucher A. L owrie 2520 (PERTH). 
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often either one of the pair is 
apically forked, green tinged 
brown, 1.2—1.5 mm long, papillose. 
Gynostemium green at the base 
remainder reddish brown, c. 14 
mm long, c. 0.5 mm wide at the 
base tapering to c. 0.3 mm wide 
at its apex, glabrous; anthers 
blackish maroon, laterally paired, 
abaxial surface margins bearing 
translucent white moniliform 
projections c. 1 mm long, pollen 
cream; stigma green, elliptic, 
cushion-like, c. 2.5 mm long, c. 1 
mm wide. Capsule ± ellipsoid, 
longitudinally slightly com¬ 
pressed, c. 6 mm long, c. 3.5 mm 
wide. Seeds rust orange, ± confined 
within the overall shape of an 
obovoid figure, longitudinally ± 
4-sided and slightly channeled 
from pole to pole, 0.5-0.6 mm 
long, 0.3-0.4 mm diam., attached 
to a cylindrical funicle c. 0.1 long, 
c. 0.2 mm diam., surface minutely 
muricate. 

Distribution. Known from the type 
location and a small number of 
nearby swampland depressions. 

Habitat. At the type location 
grows in black peaty soil on a 
winter-wet swamp margin. 

Phenology. Flowering late October 
to early November. Mature seed 
shed by December 

Conservation status. Priority Two. 
Known from the type location 
and nearby localities which are 
currently not under threat. 

Etymology. The epithet trudgenii is 
named in honor of Malcolm Eric 
Trudgen, botanist and ecologist 
who discovered this species in 
wetlands north of Ellenbrook 
during a vegetation and flora 
survey. 


Affinities. The closest relative to 
Stylidium trudgenii is considered to 
be S. caespitosum R. Br. S. trudgenii 
differs from S. caespitosum (whose 
contrasting characters are given in 
parenthesis) by having: all leaves 
linear with entire margins, apex 
pointed but not sharp (young 
leaves oblanceolate with minutely 
serrate margins, apex distinctly 
pointed and sharp, older leaves 
linear with minutely serrate 
margins especially near the base 
but often lacking in the upper 
parts); posterior corolla lobes 7-8 
mm long (4-5 mm long); 
hypanthium densely glandular 
(sparingly glandular); 2 sepals 
connate for two thirds of their 
length, 3 sepals free to their base 
(all sepals free to their base); and 
all sepals glandular at base (all 
sepals glabrous). 

Ecologically both species occur 
on winter-wet swamp margins or 
swampland depressions where 
they often experience shallow 
flooding. At many locations along 
the south coast Stylidium 
caespitosum also inhabits the banks 
of fast flowing winter-wet creeks. 
During winter, populations of 
this species at these locations are 
often covered for short periods by 
deep running water. 

Our present knowledge 
demonstrates that both species are 
geographically separated from 
each other by c. 280 km. Stylidium 
caespitosum occurs in near coastal 
regions on the south coast of 
south-western Australia between 
Augusta and Manypeaks. It has 
also been found at Palgarup north 
of Manjimup. Stylidium trudgenii is 
only known from the Ellenbrook 
region north of Perth. 
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Plate 1: Stylidium trudgenii Lowrie & Kenneally. A, live type 
specimen before pressing, scale in 1 cm divisions; B, comparison 
between $. trudgenii (two large pink flowers) and S. caespitosum 
(smaller white flowers); C, close-up of the leaves; D, adaxial 
surface of corolla; E, abaxial surface of corolla; F, side view of 
corolla with gynostemium triggered; G, side view of corolla with 
gynostemium set. All scans and digital photos by A. Lowrie. 
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Notes. Flowering material of 
Stylidium trudgenii was unavailable 
in its year of discovery in 1999 due 
to the lateness of the season. 
Specimens were collected from 
the field at this time and grown 
in a greenhouse by one of us (A.L.) 
where they flowered in October 
2000. Part of this flowering 
material was processed to form 
the herbarium voucher specimens 
(A. L owrie 2520) of the type and 
isotypes for this species. 

Specimens of the closely related 
species Stylidium caespitosum (A. 
L owrie 172 (PERTH 06729789)) that 
had been collected from near 
Elleker, west of Albany, were also 
grown in cultivation for 
comparison with the cultivated 
material of S. trudgenii. 

Stylidium turleyae Lowrie & 
Kenneally, sp. nov. 

Stylidio assimili R. Br. affinis sed 
foliis linearibus vel angustissime 
oblanceolatis margine integro, sub 
anthesi erectis vel semi-erectis; 
hypanthio ellipsoideo, 4.5-5 mm 
longo; accessioribus basalibus 
labelli 0.4-0.7 mm longis; apice 
abaxiali gynostemio projecturis 
moniliformibus post antheram 
praedito differt. 

Typus: Mason Bay Rd, E of 
Hopetoun, Western Australia, 33° 
55'19'S. 120" 25'27'E, 22 Oct. 2000, 
A. L owrie 2533 (holo: PERTH 
06729614; iso: MEL). 

A basally rosetted caespitose 
perennial herb 15-30 cm (mostly 
25-30 cm) tall including the scape 
and inflorescence; leafy rosettes 
5-7 cm diam.. solitary or in 
clusters of 2-5 rosettes, leaves of 
the basal rosettes irregularly 


positioned within the rosette, 
some leaves erect (inner younger 
leaves) to semi-erect (older outer 
leaves), all leaves arising from 
rosette node(s) situated below or 
just above the soil surface, dead 
leaves eventually deciduous. 
Leaves fleshy, linear to very 
narrowly oblanceolate, 2-3.5 cm 
long, 1-2 mm wide, ± lenticulate 
in section, adaxial surface convex, 
abaxial surface with a slightly 
raised and rounded longitudinal 
mid vein ridge for much of 
its length, basal and apical parts 
convex, glabrous, green. 
lnflorescence(s) 1-2 per rosette, 
racemose or paniculate, 25-75- 
flowered, 23-28 cm long (including 
scape), green throughout, indu¬ 
mentum glandular-pubescent. 
Floral bracts, narrowly obovate, 3- 
8 mm long, 0.5-1 mm wide, 
glandular-pubescent; peduncles of 
paniculate inflorescences 2-12- 
flowered, 1.5-3.5 cm long, the 
longer ones low on the inflor¬ 
escence, glandular-pubescent; 
bracteoles linear, 2-2.5 mm long, 
0.3-0.4 mm wide, glandular- 
pubescent; pedicels 5—15 mm long, 
glandular-pubescent. Hypanthium 
green, ± narrowly ellipsoid, 4.5-5 
mm long, 2-2.5 mm diam. at 
an thesis, glandular-pubescent. 
Calyx of 5 free sepals, green, 2.5-3 
mm long, c. 0.8 mm wide, 
glandular-pubescent. Corolla pink, 
with irregular purple marks near 
the base of the lobes, abaxial 
surface wine red bordered by a 
narrow margin of white, glandu¬ 
lar-pubescent, lobes laterally 
paired; anterior lobes narrowly 
elliptic, 4-4.5 mm long, 2-2.3 mm 
wide; posterior lobes narrowly 
elliptic, 5.5-6.5 mm long, 2.7-3 
mm wide. Throat white, 
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Figure 2: Styliclium turleyae Lowrie <Sl Kenneally. A. habit of flowering plant; B. 
leaf; C. hypanthium; D. corolla; E. face view of gynostemium tip (left), back view 
of gynostemium tip (right); F. side view of gynostemium tip; G . face view of 
gynostemium tip with stigma grown out (top), back view of gynostemium tip 
with stigma grown out (bottom); H. labellum. Scale bars for all = 1 mm. Drawn 
from live material from east of Hopetoun, Western Australia by A. Lowrie 2001. 
Voucher A. lowrie 2549 (PERTH). 
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Plate 2. Stylidium turlcyae Lowrie & Kenneally. A, live type 
specimens before pressing, scale in 1 cm divisions; B, side 
view of corolla with gynostemium set; C, gynostemium 
triggered, at mid point of its travel; D, gynostemium 
triggered, at the end of its travel; E, close-up of leaf; F, 
abaxial surface of corolla; G, side view of corolla with 
stigmatic gynostemium tip; H, adaxial surface of corolla, 
gynostemium set; I, adaxial surface of corolla, gynostemium 
triggered. All scans by A. Lowrie. 
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surrounded by 4 separate yellow¬ 
ish orange blotches, throat 
appendages absent. L abellum boss 
pale green tinged brown, elliptic, 
convex, c. 1 mm long, c. 0.8 mm 
wide, smooth; apical point, c. 0.2 
mm long, along with margins dark 
red, papillose; basal appendages ± 
triangular, pale green tinged 
brown 0.4-07 mm long, papillose. 
Gynostemium green tinged brown, 
c. 12.5 mm long, c. 0.5 mm wide at 
the base tapering to c. 0.3 mm wide 
at its apex, glabrous; anthers 
maroon, laterally paired, abaxial 
surface margins bearing trans¬ 
lucent white moniliform 
projections, pollen pale yellow; 
stigma green, elliptic, cushion¬ 
like, c. 2 mm long, c. 0.5 mm wide. 
Capsule ± broadly ellipsoid, 
longitudinally slightly com¬ 
pressed, 5.5-7 mm long, 3-5 mm 
wide. Seeds brown, ± confined 
within the overall shape of an 
obampulliform figure, 0.7-0.9 mm 
long, 0.45-0.5 mm diam., the 
narrow basal part being the 
funicle c. 0.15 mm long, 0.2 mm 
diam., with the dilated part 
longitudinally 4-furrowed from 
pole to pole, each furrow being 
equally distant from each other 
around the circumference to form 
a distinctive 4-lobed figure in 
plan view, surface minutely 
foveate (seed description from 
DEM 2954). 

Other specimens examined. 
WESTERN AUSTRALIA: Roe 
Botanical district, 8.5 km SSW of 
Mt Buraminya, 33° 18'S, 123° 06'E, 27 
Jun. 1992, W.R. Archer 2706926 
(MEL); S portion of loc. 1159, c. 37 
km N of Munlinup River Crossing 
on Ravensthorpe-Esperance main 
road, 15 Oct. 1968, N.N. Donner 3039 


(K); W end of Helms Arboretum, 
Esperance, 33° 43'40’S, 121° 46'37’E, 2 
Dec. 1997, A. Lowrie 2022 (PERTH, 
MEL); Long Creek Rd, W of 
Ravensthorpe, 33° 28'59'S, 119° 
48'33'E, 25 Sep. 2003, A. Lowrie 2842 
(PERTH, MEL); Cascades Rd near 
Cascade wheat silo, 33° 28T2’S, 121° 
04’03'E, 11 Oct. 2003, A. Lowrie 2865 
(PERTH, MEL); junction of 
Cascades Rd and Edwards Rd, 33° 
24’07'S, 120° 58’18’E, 11 Oct. 2003, A. 
Lowrie 2866 (PERTH, MEL); 
Esperance Bay and Cape Pasley, c. 
1847, Maxwell s.n. (K); 10 km W of 
Orleans Farm, 33* 45'22'S, 122° 
46’05’E, 13 Oct.1997, D.E. Murfet 
2942 [dwarf specimens] (PERTH, 
MEL); Seal Creek campground, 
Cape Arid, 33* 54'53’S, 123° 20’00’E, 
14 Oct.1997, D.E. Murfet 2954 
(PERTH, MEL); Helms Arboretum, 
along maintenance track, 
Esperance, 33° 43'S, 121° 46'E, 22 
Nov. 1997, C. T urleys.n. (PERTH). 
Distribution. Occurs between the 
eastern region of Fitzgerald River 
National Park and in various 
coastal locations to the east across 
to Cape Pasley, a distance of c. 380 
km. Additional locations can be 
found inland c. 135 km north east 
of Fitzgerald River National Park 
in the Cascade region as well as Mt 
Buraminya 80 km north of the 
coast from Cape Arid. 

Habitat. Variously recorded on the 
herbarium specimens as growing: 
amongst Melaleuca species and 
Banksia media; in white silica sand 
with a little humus with 
Melaleuca species in winter-wet 
shrub heathland; in clay loam 
soils with Banksia and Melaleuca 
species; in clayey white sand with 
Eucalyptus species; in blackish soils 
near Melaleuca species. 
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Phenology. Flowering October to 
early November. Mature seed shed 
by mid December. 

Conservation status. Common and 
currently not under threat. 
Etymology. The epithet turleyae is 
named in honor of Coral Dawn 
Turley, botanical enthusiast from 
Esperance who discovered this 
species in the Esperance region 
and brought it to our attention. 
Affinities. Closest relative to 
Stylidium turleyae is considered to 
be S. assimile R. Br. Both have 
fleshy leaves, paniculate inflor¬ 
escences having an overall 
glandular pubescent indument¬ 
um, pink laterally paired corolla 
lobes without throat appendages. 
S. turleyae differs from S. assimile 
(whose contrasting characteristics 
are given in parenthesis) in 
having: leaves linear to very 
narrowly oblanceolate in outline 
(leaves narrowly spathulate), with 
entire margins (margins minutely 
serrate), leaves within the rosettes 
held erect and semi-erect above 
the soil surface at anthesis (all 
leaves prostrate); an ellipsoid 
hypanthium 4.5-5 mm long (c. 2.5 
mm long); a labellum bearing basal 
appendages 0.4-0.7 mm long (c. 1.5 
mm long); and a gynostemium 
bearing marginal moniliform 
projections behind the anthers at 
its tip (projections absent). 
Ecologically both species occupy 
different moisture gradients in 
their preferred habitats. During 
anthesis Stylidium turleyae in near 
coastal regions is generally found 
in the slightly moist soils that 
occur on higher ground 
surrounding winter-wet locations. 
This species also occurs much 
further inland such as the Cascade 


region where it grows in well 
drained sands that are moistened 
only by rainfall. In these drier 
locations S. turleyae can be found 
in full flower at the time the soil 
is quite dry. S. assimile by contrast 
prefers to grow as well as flower in 
very wet locations such as seepage 
areas, shallow water running 
rivulets and shallow flooded 
swampland margins. 

Notes. Earlier collections of 
Stylidium turleyae such as those 
gathered by Maxwell c. 1847 have 
been treated by previous authors 
as S. assimile. With only herbarium 
specimens of S. turleyae to base 
their findings on these previous 
researchers can be forgiven for 
their erroneous findings. It has 
only been with knowledge gained 
from the many studies on the 
changing life forms of both 
species, over a number of seasons 
in the field and cultivation, that 
the morphologically different 
characters of both species could 
finally be ascertained. 
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DESCRIPTION OF AN IMMATURE MALE KERGUELEN 
PINTAIL ANAS EATONI COLLECTED AT MAWSON 
STATION, EASTERN ANTARCTICA 


By R.EJOHNSTONE 

Department of Ornithology, Western Australian Museum, 
Francis St, Perth, Western Australia 6000, Australia 

and 

L.G. IRVINE 

Australian Antarctic Division, Channel Highway, 
Kingston, Tasmania 7050, Australia 


INTRODUCTION 

On 6 December 2001, an 
unidentified duck (Anatidae) was 
sighted at Mawson Station 
(67°35’S, 62 tf 52’E) in Eastern 
Antarctica. It was seen flying and 
walking around the Station 
between 6 and 11 December, often 
feeding in puddles at the sea shore 
(Figure l). The duck was not seen 
after 11 December 2001 and was 
found dead on 29 December 2001. 
It is thought to have died during 
a blizzard on 13 December. 

The duck was collected and 
returned to Australia for positive 
identification. The specimen was 
sent to the Western Australian 
Museum where it was prepared 
into a study skin (registered 
number A34698) and identified as 
an immature male Kerguelen 
Pintail Anas eatoni. 

DESCRIPTION OF THE 
SPECIMEN 

The bird appears to be an 


immature in post juvenile moult, 
a plumage stage apparently so far 
undescribed. Accordingly, a full 
description of the specimen is 
detailed below: 

Total length 443 mm; weight 340 
g; entire culmen 45.0 mm; exposed 
culmen 35.0 mm; bill width 12.6 
mm; bill depth (from rear of 
nostrils) 15.2 mm; wing 219 mm; 
tail 93 mm; tarsus 33 mm; middle 
toe and claw 48 mm. Skull fully 
ossified and testes 11.8 x 4.1 and 11.3 
x 4.6 mm. 

Forehead, crown and nape 
blackish-brown (the feathers 
edged with dull cinnamon brown). 
Lores, ear coverts, cheeks, sides of 
face and neck paler, the feathers 
variably edged dull buff (there is a 
richer tone on chin and cheeks 
and greyer on foreneck), the 
feather centres (sometimes 
reduced to mere spots) dull 
brownish-grey, producing a 
freckled effect, heaviest and 
darkest on the ear coverts, but 
barely visible on chin and throat. 
Hind neck blackish-brown, the 
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Figure 1. The Kerguelen Pintail feeding in snow-melt at Mawson Station, 9 
December, 2001. Photographed by L. Irvine. 
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feathers with obscure warm 
brown edging (the zone 
contrasting rather sharply with 
sides of neck). Upper mantle 
mostly dark greyish or blackish- 
brown mottled with dull white, 
the feathers with pale greyish- 
brown or whitish concealed bases, 
grading darker brown distally and 
with greyish-white tips; some 
feathers on the sides of lower 
mantle vermiculated with dull 
white or buffy white or with fine 
wavy whitish lines; also the pale 
fringes generally becoming 
broader on the lower mantle 
giving an overall mottled 
appearance. 

Back mostly dark brown to 
blackish-brown, the feathers with 
concealed pale greyish-brown 
bases, darker distally and with 
two narrow irregular white or 
greyish-white bars and greyish 
tips. Rump feathers mostly brown 
with whitish margins. Short 
scapulars mostly greyish-brown 
basally and with blackish, dull 
white and buffy white bars and 
vermiculations, the longer 
pointed feathers with broad 
blackish central streak grading to 
brown (sometimes mottled 
darker) and edged with dull 
white. 

Lesser upperwing coverts mostly 
brown, edged with brownish- 
white or greyish-white; greater 
coverts mostly greyish-brown 
with dull greyish-white tips that 
form a border to speculum. 
Primaries and primary coverts 
mostly dark brown on outer webs 
and tips grading paler greyish- 
brown on inner webs and 
narrowly edged with greyish- 
white, shafts pale brown (darker 


towards tip); secondaries blackish- 
brown to blackish on the outer 
web, slightly glossed with dark 
olivey green (forming a dull 
speculum) and fairly broadly 
tipped cinnamon buff shading to 
white terminally, and greyish- 
brown on inner web (the outer 
feathers with a whitish sub¬ 
terminal bar or mark, and white 
tips); tertials long and pointed, 
black broadly edged with brown 
or brownish-grey and narrowly 
margined with greyish-white. Tail 
(wedge shaped, the feathers 
somewhat acutely pointed) 
mostly greyish-brown to dark 
brown the feathers with narrow 
dull white outer edges. 

Lower neck and upper breast 
mostly dull buffy brown coarsely 
mottled with dark brown bars 
and buffy white. Lower breast and 
belly dull buffy brown, the 
feathers with whitish concealed 
bases, narrow brownish shaft 
streak and some feathers with a 
greyish subterminal blotch (giving 
a fairly mottled/spotted appear¬ 
ance). Sides of breast and flanks 
mostly dark brown with coarse 
wavy whitish or buffy brown 
bars, occasional feathers have the 
brown areas peppered/vermicu¬ 
lated with white and greyish 
white (giving a mottled 
appearance). 

Thighs barred with dull brown 
and brownish-white. Undertail 
coverts mostly irregularly barred 
or marked with brown and dull 
cinnamon buff and edged white. 
Axillaries barred with dark brown 
and white. Lesser underwing 
coverts mostly dark greyish- 
brown with whitish tips; median 
coverts similar but with a whitish 
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subterminal bar and tip and 
greater coverts grey with a faint 
whitish subterminal bar and tip; 
undersurface of remiges brownish 
grey (paler overall tone than 
coverts), the secondaries tipped 
white. Undertail similar to 
primaries. 

Bare parts (from photographs of 
live bird): iris dark brown; bill 
strongly patterned, upper 
mandible sides bright blue or 
bright bluish-grey with top of 
culmen from forehead to tip 
(including nostrils) greyish-black 
forming a dark central zone, lower 
mandible brownish grey with 
what appears to be blackish tomia 
(cutting edges); legs and feet olive 
brown, webs dark grey. 


DISCUSSION 

Judging from plumage (especially 
the relatively small and dull wing 
speculum and traces of breeding 
plumage on upperparts), size of 
testes and date of collection 
(December), we believe this bird to 
be an immature. The aquisition of 
breeding plumage in adults occurs 
from April to July and is complete 
by September. Also judging from 
the plumage (limited extent or 
traces of vermiculated feathering 


only really visible on the 
‘shoulders’) and the short tarsus 
we consider the bird to belong to 
the nominate subspecies A. eatoni 
eatoni from lies Kerguelen. 

The Kerguelen Pintail is endemic 
to the Kerguelen and Crozet 
Islands of the Indian Ocean, 
where it is essentially sedentary 
(Marchant and Higgins, 1990). The 
bird collected at Mawson Station 
is thought to have been caught in 
an intense weather system and 
transported 2000 km SSW, from 
the Kerguelen Islands to the 
Antarctic coast (Irvine et. al. in 
prep). 
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SEDGWICK'S KANGAROO PAWS RE-IDENTIFIED 


By G.F.MEES 

31 West Street, Busselton. 6280 


Many years ago I wrote a note 
about the Kangaroo Paw, 
Anigozanthos manglesii, concluding 
that its flowers are structurally 
adapted for pollination by birds, 
insofar as access to its nectar and 
pollen by insects is made as 
difficult as possible. 

I further pointed out that because 
of the peculiar structure of the 
flowers, and the distance 
separating the nectaries from the 
anthers, small bird pollinators do 
not receive and transport pollen 
on their forehead (as in most bird 
flowers), but on the back, and 
speculated that this would be of 
advantage to the plants, as it 
could not be easily wiped off 
when the birds visited different 
species of flowers (Mees 1967). 

Two authors paid me the 
compliment of commenting on 
my note: Jenkins (1968) and 
Sedgwick (1969). Jenkins's remarks 
were confined to A. manglesii, the 
same species discussed by me, but 
Sedgwick extracted from his 
notebooks observations of birds 
visiting mainly Green Kangaroo 
Paws A. viridis, with single records 
of A. manglesii (Perth) and a 
"reddish kangaroo paw, A. flavida" 
(Yallingup). The inclusion of A. 
viridis into the discussion would 
seem perfectly legitimate, as its 
flowers agree structurally with 
those of A. manglesii: the perianth 


tube is split almost to its base, and 
terminally flattened. 

Sedgwick made his observations 
on what he calls A. viridis in the 
following localities: Nornalup, 
Augusta, Pemberton, Quinninup, 
Lake Muir-Rocky Gully. The dates 
of his observations range from 26 
December to 3 February. 

More about the distribution and 
flowering season of the various 
species of kangaroo paw is now 
known than it was thirty years 
ago when Sedgwick wrote his 
paper, and I want to stress the 
facts that (1) A. viridis flowers in 
spring, from August to November, 
not in the summer, and (2) several 
of the localities listed by Sedgwick 
are outside the known range of A. 
viridis (cf. Hopper 1993: 131). It is 
therefore evident that Sedgwick’s 
A. viridis cannot be that species. 
The question of which species he 
confused it with, is fortunately 
easily answered: it is A. flavidus, 
This is the only member of the 
genus flowering in summer (in 
the period of Sedgwick's 
observations), and it is in the 
southern forest region by far the 
most abundant and most 
conspicuous of the kangaroo 
paws, growing in clumps, with 
inflorescences rising to over three 
metres (320cm the tallest I have 
personally measured). The 
objection might be made that 
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Sedgwick knew A. flavidus, as 
evidenced by his observation at 
Yallingup, quoted above. However 
in the region Yallingup/Cape 
Naturaliste a red variety of A. 
flavidus occurs, which superficially 
looks quite different from the 
typical form. Evidently, Sedgwick 
believed that to be the true A. 
flavidus and it explains why he 
misidentified the typical A. 
flavidus. 

One might wonder (as I have 
done) whether the matter is of 
sufficient importance to justify a 
published correction so many 
years later. I think it is. The 
starting point of the discussion 
was the method of pollination. 
But the flowers of A. flavidus are 
structurally quite different from 
those of A. manglesii and A. viridis. 
Instead of having an open, 
flattened perianth, they have a 
closed, tubular perianth of ca. 30 
mm in length. The structure of 
the flowers is such, that pollen 
can only be carried on the 
forehead by visiting birds, quite 
unlike A. manglesii. Although the 
flowers are designed for bird- 
pollination, by honeyeaters with 
long and slender bills, access by 
insect pollinators is possible and 
should be successful. 

According to Sedgwick, “A. 
viridis", but A. flavidus, is visited 
by at least four bird species; 
which he lists: Western Spinebill 
Acanthorhynchus superciliosus, Red 
Wattlebird Anthochaera 

carunculata, White-naped Honey- 
eater Melithreptus lunatus and New 
Holland Honey eater M eliornis 
novae-hollandiae (now Phylidonyris 
novaehollandiae). On the family 
property “The Colonel's”, Callcup, 


near the mouth of the Warren 
River, I have seen the 
following species as regular 
visitors to the flowers: 
Phylidonyris novaehollandiae, 
Acanthorhynchus superciliosus, 
Brown Honeyeater Lichmera 
indistincta and Grey-breasted 
Silvereye Z osterops lateralis gouldi.lt 
is worth mentioning that 
although both species of 
wattlebird are common at 
Callcup, at least periodically, I 
have yet to see a wattlebird on A. 
flavidus. 1 may have been unlucky, 
but it shows that wattlebirds 
cannot be very frequent visitors 
to the flowers here. 

The honeyeaters insert their bills 
in the open end of the flower- 
tube, without damaging the 
flowers, but the short-billed 
Silvereye is evidently unable to do 
so. Silvereyes invariably bite a 
hole in about the middle of the 
dorsal aspect of the perianth, pull 
this out to a slit, and reach for the 
nectar through the gap thus made, 
contributing nothing to the 
pollination of the flower. 

The holes made by the Silvereye 
are eagerly sought by honeybees 
A pis mellifera. These insects fly 
from flower to flower, clearly 
going for the middle of the 
perianth, where the hole or slit 
may be expected. If there happens 
to be no hole, they fly on. 
Apparently the bees are unable to 
bite holes themselves, at least I 
never saw them attempt it. The 
small native bees are able to enter 
the tubes in the regular fashion. A 
few under-sized honeybees are 
also just able to squeeze into the 
open end of the tube and feed in 
the regular way. On the flowers a 
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third group of honeybees may be 
seen, collecting pollen. These 
pollen-collectors do not go for 
nectar and vice versa. 

Sedgwick’s record of Melithreptus 
lunatus visiting the flowers is 
interesting, for this is a short¬ 
billed species and one wonders 
whether it can reach the nectar 
through the tube, or has to bite its 
way in like a Silvereye. 

Sedgwick’s paper has been quoted 
several times in the literature, 
under the assumption that it 
concerned A. viridis (e.g. Parker 
1977; Storr 1991, without reference, 
but clearly based on Sedgwick). It 
has also found its way into the 
Handbook (Higgins et al 2001) 
both directly and through Parker. 
When reading the manuscript of 
Abbott (1999), I mentioned my 
misgivings about Sedgwick’s “A. 
viridis' ' to that author, but may 
have not completely convinced 
him, as he (Abbott 1999: 34) 
changed the reference to 
Sedgwick to “A. viridis (? = 
flavidus )”, showing some doubt. 
Not surprisingly, the experienced 
authors of the pollination book 
noted Sedgwick’s error and 
corrected it, listing his 
observations of “A. viridis " under 
A. flavidus (Brown et al 1997: 116), 
but without any explanation. 
True there is a remark in the 
introduction, stating that when 
names used in the older literature 
have changed, the modern 
nomenclature has been sub¬ 
stituted, but this does not cover 
Sedgwick's case, which is not one 
of a change in nomenclature, but 
of misidentification. Users of the 
work, most of whom will not be 
intimately familiar with the 


genus A nigozanthos, wishing to 
verify the reference to Sedgwick, 
given under A. flavidus, will be 
confused when they find only a 
single record of A. flavidus (from 
Yallingup), and might assume an 
error in the “Database". Therefore I 
believe that the correct identi¬ 
fication by Brown et al. (1997) 
increases rather than decreases the 
need for clarification. 
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REAPPRAISAL OF THE REPTILES ON THE ISLANDS OF 
THE HOUTMAN ABROLHOS, WESTERN AUSTRALIA 


By R.A. HOW 1 , D.J. PEARSON 2 , A. DESMOND’and B. MARYAN 1 
'Department of Terrestrial Vertebrates, Western Australian Museum, 
Francis Street Perth, WA, 6000 

2 Science and Information Division, Department of Conservation and 
Land Management, P.O. Box 51 Wanneroo, WA, 6946 

department of Conservation and Land Management, P.O. Box 72, 

Geraldton, WA6531. 


INTRODUCTION 

The islands of the Houtman 
Abrolhos have a long history of 
European visitation dating back 
to their initial description by 
Fredrick de Houtman in 1619. 
They were brought to prominence 
by the wreck and subsequent 
mutiny among the survivors of 
the Dutch ship Batavia in 1629. 
The Houtman Abrolhos consists 
of some 170 islands and islets 60 to 
80 km off the Geraldton coast. 
The islands lie between 28°15' 
South and 29°05‘ South latitude 
and west of 114°05' East longitude 
and are arranged in four groups 
(North Island, Wallabi Group, 
Easter Group, Pelsaert Group) that 
are separated from each other and 
the mainland by sea depths of up 
to 40 metres. Between the mid I9' h 
and 20 th centuries there was a 
thriving guano industry on 
islands of the Pelsaert, Easter and 
Wallabi groups and mining for 
this fertilizer was responsible for 
considerable alteration to the 
habitats on many islands (Harvey 
etal 2001). 


The recent publication by Harvey 
ec al (2001) provides a compre¬ 
hensive background on the 
history of the Houtman Abrolhos 
as well as detailed descriptions of 
the geological and botanical 
diversity of islands making up 
this archipelago. The geology of 
islands in the Abrolhos indicates 
that those defined as belonging to 
the 'Central Platform' type, such 
as the Wallabi, Rat and Gun 
Islands, consists of Cretaceous and 
Tertiary limestones, siltstones and 
marls of mainland landforms and 
these have been isolated by rising 
sea levels for the past 8000-10 000 
years. In contrast the newly 
created adjacent islands, such as 
Long, Suomi and Pelsaert, consist 
of coral rubble of more recent 
origin. 

The vertebrate fauna of the 
Houtman Abrolhos was detailed 
by Alexander (1922), and more 
comprehensive appraisals of the 
birds were compiled by Storr et al 
(1986) and Fuller et al. (1994). 
Nearly 100 species of land and sea 
birds are recorded from the 
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archipelago. Two terrestrial 
mammal species are known from 
the Abrolhos islands: the Tammar 
Wallaby (Macropus eugenii 
derbianus) occurs on East and West 
Wallabi and was introduced to 
North Island; while the Bush Rat 
(Rattus fuscipes) occurs on West 
and East Wallabi. The reptiles of 
the island groups were first 
documented by Alexander (1922) 
and subsequently by numerous 
surveys of the islands by Storr and 
the Aquinas College, Perth, which 
were summarized and re¬ 
evaluated by Storr et al. (1983). A 
total of 23 terrestrial species and 
the marine Green Turtle, Chelonia 
mydas occur on or around the 
islands. Two species of frogs, 
Limnodynastes dorsalis and 
Myobatrachus gouldii , are 
represented by specimens from 
the Abrolhos islands in the British 
Museum (Alexander 1922) but 
there have been no recent records 
of frogs from the islands. The 
mainland remnant islands appear 
to have the most diverse 
herpetofauna and retain 
populations of species known to 
occur on the adjacent mainland. 
Two threatened vertebrate species, 
the Abrolhos Island Painted 
Button-quail ( Turnix varia 
scintillans) and the Lesser Noddy 
Tern (A nous tenuirostris melanops) 
are endemic to the archipelago 
(both are classified as ‘Vulnerable’). 
The Brush Bronzewing Pigeon 
(Phaps elegans), Tammar Wallaby, 
Abrolhos Dwarf Bearded Dragon 
(Pogona minor minima) and the 
Abrolhos Spiny-tailed Skink 
(Egernia stokesii stokesii) are all 
classed as Priority Four Taxa 
under the CALM priority ranking 


of species. These are “taxa which 
are considered to have been 
adequately surveyed, or for which 
sufficient knowledge is available, 
and which are considered not 
currently threatened or in need of 
special protection, but could be if 
present circumstances change". 
The Carpet Python ( Morelia spilota 
imbricata) is considered as a species 
in need of special protection. 

The Abrolhos islands are the type 
locality of six reptile taxa, Pogona 
minor minima, Hcteronotia binoei, 
Christinus marmoratus, Strophurus 
spinigerus subsp. spinigerus, Egernia 
stokesii stokesii and E remiascincus 
richardsonii. There are no recent 
records of the latter species from 
the Abrolhos. The gecko 
Crenadactylus bilineatus, also with 
its type locality on the Abrolhos 
islands, has been synonomised 
with C. ocellatus by Cogger ct al 
(1983). 

METHODS 

A brief examination of the 
herpetofauna of twelve of the 
Abrolhos islands was undertaken 
between 15-17 April 2003, by six 
herpetologists. It was determined 
that ‘Central Platform’ islands 
would be the focus of the sampling 
program with the aim of enhancing 
knowledge of the reptile fauna of 
these limestone islands, in 
particular those of the Pelsaert 
Group, and to provide additional 
information on the CALM Priority 
Four Taxon, Egernia s. stokesii. 
Sampling on the islands was 
undertaken opportunistically with 
up to four hours spent searching all 
major habitats on the islands. All 
records of specimens from the 
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islands have been re-examined and 
their identity validated by a recent 
audit of the herpetological 
collections of the Western 
Australian Museum by one of us 
(BM). 

RESULTS 

A total of 195 captures were made 
of 17 species during sampling in 
April 2003. No new species were 
collected for the Houtman 
Abrolhos, although important 
new records of species were made 
for several islands, particularly 
those defined as ‘central platform' 
type in both the Wallabi and 
Pelsaert groups. 

Pelsaert Group 

Six limestone islands were 
examined for between two and 
four hours by up to six people. 
These islands were Middle, 
Murray, Gun, One, Two and Three 
Islands. The number of reptile 
species known on Gun Island was 
increased from 5 to 7 with the 
addition of L crista lineo[)unctulata 
and Menetia greyii : on Murray 
Island from 4 to 8 with the 
addition of Crenadactylus ocellatus 
subsp. ocellatus, Cryluoblepharus 
carnabyi, Lerista elegans and 
Morethia obscura; and on Middle 
Island from 6 to 8 with the 
addition of Delma australis and 
Morethia obscura. No previous 
information was available for 
One, Two or Three Islands but 
they probably represent the three 
islets south of Gun Island referred 
to by Storr et al. (1983). Of 
particular significance was the 
documentation of healthy 
populations of the E. 5. stokesii on 


both Murray and Middle Islands. 
The extensive removal of guano 
from Gun Island probably 
accounts for the failure to locate 
either of the two larger skinks, E. 
kingii and E. s. stokesii, at this 
location where habitats had been 
drastically altered and recently 
created rock piles were evident. 
Only one specimen of E. kingii 
from Gun Island is in the 
collections of the Western 
Australian Museum. 

Fourteen species were document¬ 
ed from the six islands examined, 
increasing the number of known 
species in the Pelsaert Group of 
islands from the previous ten. 
New records for the Pelsaert 
Group were Delma australis, Lerista 
elegans, Lerista lineopunctulata, and 
Menetia greyii. 

Easter Group 

A brief search for reptiles was 
made on Dry Island, as well as the 
two coral rubble islands of Keru 
and Suomi nearby. No species 
were located on the ‘Central 
Platform' type Dry Island and a 
single individual of Menetia greyii 
was located on each of Keru and 
Suomi islands. None of these 
represent new records for the 
islands or the group. Dry Island 
has been dramatically altered by 
guano mining with little remnant 
vegetation remaining and is 
covered with numerous rock piles 
created during mining. Earlier 
reports by Alexander (1922) 
indicate that Egernia stokesii 
occurred on Rat Island before the 
introduction of cats, sometime 
between 1889 and 1913, however, 
the Museum has no collections of 
this species from the island. 
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Wallabi Group 

Reptiles were surveyed on East 
Wallabi, Tattler and Oystercatcher 
Islands. Six species, all previously 
recorded, were collected from East 
Wallabi. Tattler Island was known 
to have populations of both the 
gecko Christinus marmoratus and 
skink Egernia s. stokesii. Both of 
these species as well as the skinks 
Cryptoblepharus carnabyi and 
Ctenotus fallens were collected and 
Egernia kingii was observed. 

No previous records of reptiles 
were available for Oystercatcher 
Island and our brief survey 
collected the geckos, Under- 
woodisaurus milii, Crenadactylus 
ocellatus and Christinus marmoratus 
and the skinks Ctenotus fallens and 
Egernia kingii. The skink C. 
carnabyi was observed but not 
collected. 


DISCUSSION 

The total number of terrestrial 
reptile species known to occur on 
the Houtman Abrolhos is 23 
species, all but three of which are 
recorded on the large islands of 
East and West Wallabi (Table 1). 

Storr et al. (1983) report on the 
Western Australian Museum 
specimen R188 from the Wallabi 
islands as belonging to Lerista 
greeri, however, the validity of this 
identification cannot be verified 
as the specimen is lost and, since 
all other specimens of this species 
occur in the Kimberley, we have 
discounted the record. Similarly, 
Storr et al (1983) do not recognize 
the British Museum specimens of 
the two frog species noted by 
Alexander (1922) nor that of the 


skink, E. richardsonii, in their 
compilation of the Abrolhos 
herpetofauna. The lack of recent 
records of these taxa suggests that 
they were incorrectly attributed 
or are now locally extinct on the 
archipelago. 

There are numerous island records 
noted by Storr et al. (1983) that are 
not represented in the Western 
Australian Museum collections, 
these records appear as an asterix 
in Table 1, while those species 
observed but not collected during 
the present survey are denoted by 
a hash. There is recent 
photographic evidence of a Carpet 
Python on East Wallabi Island but 
the population density appears to 
be very low and none were 
observed during our search of this 
island. Seagull Island, immediately 
to the north of Oystercatcher 
Island and separated by less than 
20 metres of sea, was not visited 
by us but is recorded as having 
populations of the geckos, 
Christinus marmoratus, Crena¬ 
dactylus ocellatus and Under- 
woodisaurus milii; the skinks 
Ctenotus fallens and Egernia stokesii 
subsp. stokesii; and the python 
Morelia spilota imbricata. Our brief 
survey of Oystercatcher Island 
indicates that such records, with 
the likely exception of Morelia 
spilota, are very probably accurate. 
As well as the earlier records of E. 
stokesii from Rat Island in the 
Easter group, Storr et al. (1983) 
noted the former occurrence of 
the python, Morelia spilota, on 
North Island; however, no recent 
records exist. 

Storr et al. (1983) indicated the 
impoverished reptile fauna 
recorded from the Easter group 
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Table 1. Records of species from specific islands in the Houtman Abrolhos repre¬ 
sented by specimens in the Western Australian Museum collections. An * repre¬ 
sents un-vouchered records presented in the literature and * species sighted dur¬ 
ing the present survey. Two amphibians and the skink, Eremiascincus richardsonii, 
mentioned in text, are of doubtful origin and not included in this Table. 
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* 1 

2 

# 

15 

17 

38 

Egernia stoke si i 



1 

* 

11 

54 

82 

153 

Lerista distinguenda 









Lerista elegans 

1 





1 

* 

1 

Lerista lineopunctulata 

2 






1 

1 

Lerista praepedita 

4 





3 

* 

3 

M enetia greyii 

1 

1 






1 

Morethia lineoocellata 

4 





6 

* 

7 

M orethia obscura 









Morelia spilota 

* 



* 



5 

5 

Simoselaps littoralis 






2 

1 

3 

SPECIES 

11 

116 1 

3 2 

8 

6 1 

15 

19 

20 

GRAND TOTAL 

90 

1 1 9 11 

4 2 

3 

22 2 

148 

338 

556 


but pointed out that two taxa 
occur on these islands (Delma 
australis and L crista distinguenda) 
that are absent on adjacent groups 
and have restricted or absent 


distributions on the adjacent 
mainland. They also noted that 
M cnctia greyii is known only on 
Eastern Island in the Wallabi 
group apart from several records 
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14 
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1 10 
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14 

6 118 

71 

13 

2 
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33 
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35 

1 

14 

6 
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in the Easter group. Our survey 
has recorded D. australis from 
Middle Island in the Pelsaert 
group and M.greyiion two islands 
in the Pelsaert group. 


There is considerable information 
still to be gathered on the reptile 
fauna of the Houtman Abrolhos 
islands as detailed sampling 
involving pitfall trapping has not 
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been undertaken on this remote 
archipelago. This technique will 
add substantially to our 
knowledge by detailing the more 
cryptic and nocturnal species that 
are wholly or in part fossorial in 
their habits. Complementing this 
sampling should be the 
acquisition of tissue from species 
that represent the type 
populations of taxa that are 
widespread on the adjacent 
mainland, and that are in need of 
molecular studies of their 
taxonomic status. 


ACKNOWLEDGEMENTS 

The survey was undertaken with 
the assistance of Zoe Hamilton, 
Dave Algaba, Rochelle Clifford 
and Kevin Marshall; their 
enthusiasm and good humour 
were central to a successful 
outcome. Jeff Whitehurst and 
crew of the "Waikiri" were patient 
with our numerous requests to 
visit difficult locations and 
provided great sustenance. The 
Department of CALM provided 
funding for the charter of the 
boat. 


REFERENCES 

ALEXANDER, W.B. 1922. The 
vertebrate fauna of the 
Houtman’s Abrolhos (Abrolhos 
Islands), Western Australia. Journal 
of the Linnaean Society, London 34: 
457-486. 

COGGER, H. G., CAMERON, E.E. 
and COGGER, H.M. 1983. Zoological 
Catalogue of Australia Volume 1: 
Amphibia and Reptilia. Australian 
Government Publishing Service, 
Canberra. 

FULLER, P.J, BURBIDGE, A.A. and 
OWENS, R. 1994. Breeding seabirds 
of the Houtman Abrolhos, 
Western Australia: 1991-1993. 
Corella 18:97-113. 

HARVEY. J.M., ALFORD. J.J., 
LONGMAN V.M. and KEIGHERY, 
G.J. 2001. A flora survey and 
vegetation survey of the island of 
the Houtman Abrolhos, Western 
Australia. CALMSctence 3: 521-623. 

STORR, G. M., HANLON, T.M.S. 
and DUNLOP, J.N. 1983. 
Herpetofauna of the Geraldton 
Region, Western Australia. Records 
of the Western Australian Museum 
10:215-234. 

STORR. G.M, JOHNSTONE, R.E. 
and GRIFFIN, P. 1986. Birds of the 
Houtman Abrolhos, Western 
Australia. Records of the Western 
Australian Museum, Supplement 
No. 24. 


178 


BIRD USAGE OF PLANTED TREEBELTS ON FARMLAND 
AT FRANKLAND, WESTERN AUSTRALIA 


By RITA WATKINS 
5 Gulf Way, Leschenault W.A. 6233 


ABSTRACT 

A study of the response of birds to corridors of trees across 
farmland over a time of 8 years shows how birds have 
adapted to the new conditions and made use of the trees for 
shelter, home territories, nests, food source and protection. 


INTRODUCTION 

In recent years there has been 
considerable interest in the fate of 
native bird communities on lands 
managed for primary production 
(Saunders and Ingram 1995; 
Newby 1999). Most of these studies 
have been negatively slanted, 
focussing on the survival of birds 
in fragmented remnants of native 
vegetation with very few of the 
studies having examined the 
value of revegetation programs to 
native birds. Farmers in Western 
Australia have been replanting 
tree and understorey species on 
farms in Western Australia for 
nearly 20 years now. In many of 
those early plantings the species 
used were native to Australia, but 
not necessarily to Western 
Australia, or a combination of 
both, as is the case in this study. In 
more recent times there has been 
much more emphasis on planting 
local plant species both to increase 
the likelihood of establishment 
and to better provide for the 
native fauna. The property where 


this study was undertaken is 
called “Payneham Vale”, (34°16'S, 
117°05'E.), situated in the 
Frankland district, in the shire of 
Cranbrook and is owned by Ron 
and Suzanne Watkins. Ron took 
over the running of the farm in 
1973. At that time, some salt 
encroachment was becoming 
evident and he developed a 
remedial program to deal with it, 
called an Integrated Whole Farm 
Plan. His work has gained inter¬ 
national recognition (Churchill 
Scholarship, National Environ¬ 
mental Award and several other 
awards, the most prestigious being 
United Nations Global 500 
Award). There is ongoing 
development and refinement of 
the system, with further drainage 
and re-afforestation having been 
added, including planting along 
creek lines and salt areas and 
introducing Paulownia, carobs and 
olives. 

An overview of the farm’s 
activities and a map of the 
planted and natural timber belts 
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are presented in Watkins and 

Watkins (2003). 

This study was carried out in an 

attempt to document: 

(1) The diversity and numbers of 
birds using the planted 
treebelts; 

(2) The different ways the trees 
were used (eg. sources of 
nectar, seeds, insects and 
shelter); 

(3) The value of different tree 
species to birds; and 

(4) Changes in bird species 
diversity and population 
numbers over time. 


METHODS 

The principles of the Integrated 

Whole Farm Plan are: 

• Survey of the property to 
ascertain significant landscape 
features; 

• Drains put in along a gradient 
and dug to clay depth, so that 
water can be moved into 
catchment, e.g. dam or creek. 
The distance between the 
drains is determined by 
significant features of the 
land to control excessive run¬ 
off, which causes soil erosion; 

• Twelve metre wide tree belts 
alongside and downslope of 
the drains provide windbreak, 
shelter, act as pumps and may 
provide habitat for birds, 
native mammals, and other 
wildlife. The tree belts are 
situated immediately below 
the drains, which is the driest 
part of the paddock, so the 
plant roots will go deep to 
take up water from below and 


lower the water table; and 

• The large catchment of water 
thus provided is stored in 
dams to be available for 
irrigation, aquaculture, etc. or 
allowed to enter existing 
waterways if surplus to 
requirement. 

The study began in winter 1989 on 
the four drains established at that 
time with their adjacent treebelts. 
Each treebelt has a length of 
about 1.6 kms and a width of 12 
metres. 

Twenty surveys (one per season in 
each year) were conducted over 5 
complete years, 1989/90, 1990/91, 
1991/92, 1996 and 1997. Counting 
was done by walking beside the 
treebelt recording numbers and 
species of birds either seen or 
heard. Birds were recorded as 
being either in the treebelt, in the 
paddock or remnant bush 
adjacent to the drain for a 
distance of about 75 metres, or 
flying overhead, and were listed 
in these separate categories. 
Treebelts were counted 
consecutively, in the same order 
each time and with the four 
surveys completed on the same 
day on each occasion. Surveys 
took about 60 - 75 minutes for 
each treebelt. 


TREE PLANTINGS 

The trees used to establish the 
treebelts were planted as seedlings, 
with two rows of Eucalyptus, of 
various species, one row of Acacia, 
and one of tagasaste 
(Chamaecytisus palmensis) (Table 1). 
All treebelts were fenced to 
exclude stock. 
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Table 1. Tree species used at the study site near Frankland, Western Australia. 
Species marked with an asterisk (*) are not native to Western Australia, but are 
native to other parts of Australia. Tagasaste is an exotic species. 


Species 


Treebelt No. 



1 (1985) 

2 (1986-7) 

3 (1987) 

4 (1985) 

Eucalyptus ivandoo 

Y 

Y 

Y 

- 

E. muelleriana* 

Y 

- 

- 

- 

E. maculata* 

Y 

Y 

Y 

Y 

E. camaldulensis 

Y 

- 

- 

- 

E. globulus * 

Y 

- 

Y 

Y 

E. resinifera* 

Y 

- 

- 

- 

E. melliodora* 

E. salgina* 

- 

Y 

Y 

Y 

Acacia microbotrya* 

Y 

Y 

Y 

- 

TagasasteC/irtmaecystisus palmensis 

Y 

Y 

Y 

Y 


The plantings in all four of the 
treebelts established successfully 
and were, for the most part, quite 
vigorous in growth. At the 
commencement of the study the 
trees in Treebelt 1 were 4.5-6m tall, 
and had grown to about 12m by 
1997. Those in Treebelt 2 had 
grown from 2.5 - 4.5m tall to 
about 9m by 1997, those in 
treebelt 3 from 1.5-3m to 12-14m 
and those in treebelt 4 from 9m to 
12T4m. 

The remnant vegetation included 
in the survey is an area of 8 
hectares from where Treebelt 1 
starts and another 2 hectare area 
through which Treebelts 1 and 2 
pass. There is a 3 hectare area 
through which Treebelt 4 passes. 
Apart from the bush already 
mentioned, “Payneham Vale” has 
approximately 25 percent of land 
left as native bush. The property 
adjoining on the north side of the 
study site also has 25 percent 
uncleared, including a block of 37 
hectares. An estimated 15 percent 


remnant vegetation remains in a 5 
kms radius of the survey area. 

There are five dams adjoining the 
treebelts surveyed. Those on 
Treebelts 1, 2, and 4 are old 
established dams of 

approximately 1 - 2000 cubic 
metres. The dam on Treebelt 3 is a 
large dam used for irrigation and 
is approximately 30,000 cubic 
metres. 

Names of the native birds 
mentioned in this study follows 
Christidis and Boles (1994). 


RESULTS 

BIRDS 

During the 22 surveys a total of 
8063 birds was recorded, 
representing 77 species (Table 2). 
Two extra counts (one done in 
spring 1992 and one in summer 
1996) have been included, so this 
is a list of birds actually recorded 
in the treebelts during all surveys. 
For purposes of comparison 
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Tabic 2. Number of birds recorded (see text for explanation of abbreviations). 


Species 




Years 






Common Name Trees 

Padd RB 

Total 89/90 90/91 

91/92 

96 

97 

Status 

Stubble Quail 
(Cotnrnix pectoralis) 

8 

4 

12 

* 

* 



* 

UR 

Musk Duck 
(Biziura lobata ) 

- 


1 





* 

V 

Australian Shelduck 
(Tadorna tadornoides) 

— 


138 

* 

* 

* 

* 


CR 

Australian Wood Duck 
(Chenonetta jubata) 

— 


263 

* 

* 

* 

* 


CR 

Pacific Black Duck 

— 


40 

* 

* 

* 

* 


CR 

(Anns superciliosa) 

Grey Teal 

_ 


43 

* 


* 

* 


CR 

(Anns gracilis) 

Hardhead 

_ 


2 




* 


V 

(Aythya australis) 

Australasian Grebe 



3 


* 




V 

(Tachybaf)tus novaehollandiae) 









Little Pied Cormorant 
( Phalacrocorax melanoleucos) 

- 


2 


* 




V 

Pied Cormorant 

— 


2 

* 





V 

(Phalacrocorax varius) 

Little Black Cormorant 
(Phalacrocorax sulcirostris) 

- 


1 





* 

V 

Great Cormorant 
(Phalacrocorax carbo) 



11 





* 

V 

White-faced Heron 
(Egrctta novaehollandiac) 

- 


12 


* 

* 

* 

* 

UR 

Black-shouldered Kite 
(Elanus axillaris) 

3 

4 

7 

* 

* 

* 



V 

Brown Goshawk 

1 


1 




* 


V 

(Accipitcr fasciatus) 
Wed^c-tailcd Ea^le 
(Aqnila audax) 


3 

3 

* 

* 




V 

Brown Falcon 
(Falco berigora) 

1 


1 






V 

Australian Hobby 
(Falco longipennis) 

2 


2 





* 

V 

Peregrine Falcon 
(Falco peregrinus) 

1 


1 



* 



V 

Nankeen Kestrel 
(Falco cenchroides) 

1 


1 



* 



V 

Eurasian Coot 
(Fulica atra) 

- 


l 






V 
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Species 





Years 






Common Name 

T rees 

Padd 

RB 

Total 89/90 90/91 

91/92 

96 

97 

Statu 

Little Button-Quail 
(Turnix velox) 

2 



2 

* 





V 

Painted Button-Quail 
(Turnix varia) 

2 



2 


* 




V 

Black-fronted Dotterel 
(Elseyornis melanops) 

- 



8 

* 



* 


UR 

Common Bronzewing 
(P/iaps chalcoptera) 

135 


4 

139 

* 

* 

* 

* 

* 

CR 

Crested Pigeon 
(Ocyphaps lop/iotes) 

12 

9 


21 

* 

* 

* 

* 


UR 

Red-tailed Black Cockatoo 
(Calyptorhynchus banksii 

13 



13 


* 



* 

V 

Short-billedBlack-Cockatoo 19 



19 



* 

* 


V 

(Calyptorhynchus latirostris) 
Purple-crowned Lorikeet 

38 

3 

27 

68 

* 



* 

* 

CR 

(Glossopsitta porphyrocephala) 










Regent Parrot 
(Polytelis an tl\ ope plus) 

26 

4 

6 

36 

* 

* 

* 

* 

* 

CR 

Western Rosella 

253 

9 

14 

276 

* 

* 

* 

* 

* 

CR 

(Platcercus ictcrotis) 
Australian Ringncck 
(B arnardius zonarius) 

1016 

187 

119 

1322 

* 

* 

* 

* 

* 

CR 

Red-capped Parrot 
(Purpureiceplialus spur ins) 

89 

8 

22 

119 

* 

* 

* 

* 

* 

CR 

Elegant Parrot 
(Neophema elcgans) 

41 

5 


46 

* 

* 

* 

* 

* 

CR 

Shining Bronze-Cuckoo 
(Chrysococcyx lucidus) 

4 


6 

10 


* 

* 


* 

S 

Laughing Kookaburra 
(Dacelo novaeguineae) 

21 

18 

12 

51 

* 

* 

* 

* 

* 

CR 

Rufous Treecreeper 
(Climacteris rufa) 

4 

1 

19 

24 

* 

* 

* 



UR 

Splendid Fairy-wren 
(Malurus splendcns) 

367 


14 

381 

* 

* 

* 

* 

* 

CR 

Spotted Pardalote 
(Pardalotus punctatus) 

5 


1 

6 




* 


V 

Striated Pardalote 
(Pardalotus striatus) 

19 

4 

43 

66 

* 

* 

* 

* 

* 

CR 
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Table 2 (cont.) 


Species 





Years 






Common Name 

T rees 

Padd 

RB 

Total 89/90 90/91 91/92 

96 

97 

Statu: 

White-browed Scrub-wren 

5 



5 




* 

* 

V 

(Sericornis frontalis) 

Western Gerygone 
(Gerygone fusca) 

82 

9 

66 

157 

* 

* 

* 

* 

* 

CR 

Inland Thornbill 
(Acanthiza apicalis) 

56 


9 

65 

* 

* 

* 

* 

* 

CR 

Western Thornbill 

15 


4 

19 

* 

* 

* 

* 

* 

UR 

(Acanthiza inornata) 
Yellow-rumped Thornbill 
(Acanthiza chrysorrhoa) 

408 

16 

43 

467 

* 

* 

* 

* 

* 

CR 

Singing Honeyeatcr 
(Lichenostomus virescens) 

242 

9 

7 

258 

* 

* 

* 

* 

* 

CR 

Yellow-plumed Honeyeater 25 



25 



* 



V 

(L ichenostomt4s ornatus) 
Brown-headed Honeyeater 
(Melithreptus brevirostris) 

51 



51 

* 

* 

* 

* 

* 

CR 

White-naped Honeyeatcr 
(Melithreptus lunatiis) 

150 

4 

53 

207 

* 

* 

* 

* 

* 

CR 

Red Wattlebird 

(Anthochaera carunculata) 

59 

27 

14 

100 

* 

* 

* 

* 

* 

CR 

Brown Honeyeater 
(Lichmera indistincta) 

1202 

10 

37 

1249 

* 

* 

* 

* 

* 

CR 

New Holland Honeyeatcr 

4 

1 


5 




* 

* 

V 

(Phylidonyris novaehollandia 

e) 










Western Spinebill 

2 



2 

* 





V 

(Acanthorhynchus superciliosus) 










White-fronted Chat 
(Ephthianura albifrons) 

4 



4 

* 





V 

Western Yellow Robin 

4 



4 




* 

* 

UR 

(Eopsaltria griseogularis) 
Scarlet Robin 

70 


7 

77 

* 

* 

* 

* 

* 

CR 

(Perroica multicolor) 
Red-capped Robin 
(Petroica goodenovii) 

4 



4 


* 


* 


V 

White-browed Babbler 
(Pomatostomus superciliosus) 

6 



6 


* 

* 



V 

Varied Sittella 
(Daphoenositta chrysoptera) 

31 

10 

6 

47 


* 

* 



V 

Golden Whistler 
(Pachycephala pectoralis) 

43 

2 

21 

66 

* 

* 

* 

* 

* 

CR 
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Species Years 


Common Name Trees 

Padd 

RB 

Total 89/90 90/91 

91/92 

96 

97 

Status 

Rufous Whistler 
(Pachycephala rufiventris) 

12 

1 

10 

23 

* 

* 

* 

* 

* 

UR 

Grey Shrike-thrush 
(Colluricincla harmonica) 

15 

1 

5 

21 

* 

* 

* 

* 

* 

UR 

Grey Fantail 
(Rhipidura fuliginosa) 

123 

1 

19 

143 

* 

* 

* 

* 

* 

CR 

Willie Wagtail 
(Rhipidura leucophrys) 

79 

11 

5 

95 

* 

* 

* 

* 

* 

CR 

Magpie-lark 
(Grallina cyanoleuca) 

15 

64 

12 

91 

* 

* 

* 

* 

* 

CR 

Restless Flycatcher 
(Myiagra inqiiieta ) 

7 

2 

1 

10 

* 

* 

* 


* 

UR 

Australian Magpie 
(Gymnorhina tibiccn) 

58 

274 

79 

411 

* 

* 

* 

* 

* 

CR 

Dusky Woodswallow 
(Artamus cyanopterus) 

6 

1 


7 



* 

* 


V 

Black-faced Cuckoo-shrike 
(Coracina novaehollandiae ) 

2 

4 

6 

12 

* 

* 

* 



UR 

White-winged Triller 
(Lalage sueurii) 

1 



1 




* 


S 

Australian Raven 
(Corvus coronoides) 

31 

167 

39 

237 

* 

* 

* 

* 

* 

CR 

Welcome Swallow 

10 

3 


13 




* 

* 

UR 

( Hirundo neoxena) 

Tree Martin 
(Petrochelido n nigricans) 

113 

41 

56 

210 

* 

* 

* 

* 

* 

CR 

Silvereye 

(Z osterops lateralis) 

727 


13 

740 

* 

* 

* 

* 

* 

CR 

Rufous Songlark 
( Cinclorhamphus mathewsi) 

6 

2 


8 

* 




* 

S 

Brown Songlark 
(Cinclorhamphus cruralis) 

11 

34 


45 

* 

* 

* 



S 

Richard’s Pipit 
(A nthus novaeseclaj\diae) 

4 

16 


20 

* 

* 

* 

* 

* 

CR 

Totals Bird Numbers-. 

5766 

969 

799 

8063 







Species Total: 

62 

37 

34 

77 
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between treebelts and seasons 
these extra two surveys were not 
included in the other data, of four 
complete seasons/years. The first 
three columns list the number of 
birds counted in the treebelt, 
(Trees), paddock (Padd) and 
remnant bush (RB); * shows the 
years in which birds were 
recorded. V = vagrant (N<10), U = 
uncommon (N=10 - 30), C = 
common (N=> 30), R = resident, S = 
seasonal. Resident denotes birds 
known to be resident on this or a 
neighbouring farm, not 
necessarily resident in the 
Treebelt. 


TREEBELTS 

The treebelts provided habitat for 
5750 birds of 56 species, excluding 
waterbirds and raptors. Although 
raptors are recorded in treebelts or 
paddock, they were flying over 
those areas and seen so seldom 
that there are insufficient data to 
ascertain their use of the treebelts. 
Tree Martins are also usually 
recorded flying but are included, 
because they are seen frequently 
and are probably resident and 
foraging for insects that may be 
there as a result of the extra 
vegetation provided by the 
treebelts or remnant bush. 

Treebelts provided the following 
benefits: 

• Nectar, seeds and insects, 
animal, bird and egg prey 

• Territories for species such as, 
Splendid Fairy-wren, Grey 
Fantail, Willie Wagtail, Scarlet 
Robin, Inland Thornhill 

• Nesting of the territory birds 
mentioned and probably 


others not observed. A Shining 
Bronze-Cuckoo was observed 
being fed by Inland Thornhills 

• Rest and shelter 

• Corridors between remnant 
bush and revegetated areas. 


PADDOCKS 

969 birds of 37 species were 
counted in the adjoining paddock. 
These included Richard’s Pipit, 
Brown Songlark, Magpie-lark, 
Australian Magpie and Australian 
Raven, which were also recorded 
in the treebelts and the last three 
in the remnant bush, but were in 
bigger numbers in the paddocks. 
No species was exclusive to the 
paddock. Most were in the mature 
eucalypts, which have been left in 
the paddocks and moving 
between them and treebelts. The 
paddocks adjacent to the treebelts 
contain isolated E. wandoo, E . 
marginata and E. calophylla. With 
the eucalypts, acacia and tagasaste 
in the treebelts, they give a spread 
of flowering times covering much 
of the year. The old paddock trees 
also have useful nesting hollows. 
Some birds were observed feeding 
on the ground, such as Australian 
Ringneck, Western Rosella, 
Elegant Parrot, Yellow-rumped 
Thornbill, Scarlet Robin, Willie 
Wagtail, and Splendid Fairy-wren. 


REMNANT BUSH 

799 birds of 34 species were 
recorded in Remnant Bush. All 
were also recorded in the treebelts, 
including Rufous Treecreeper. 
Also Western Yellow Robin, 
which was unexpected, as they 
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had to cross about 10 metres open 
space to enter the treebelt from 
the remnant bush. The amount of 
remnant bush in the area would 
contribute to the diversity of 
species, even though much of the 
understorey is denuded by grazing 
sheep, cattle and kangaroos. Many 
birds using the treebelts for 
foraging and shelter would not 
find them suitable for nesting, eg. 
parrots, which would require nest 
holes in older, larger trees. Being 
able to move between bush and 
treebelt is an enormous advantage 
for most birds and at the junction 
of the two habitats was often 
where many birds were recorded. 
A Yellow-rumped Thornbill nest 
was observed in E. wandoo in the 
remnant bush of Treebelt 2. 


DAMS 

529 waterbirds of 14 species were 


counted either in the dams or in 
the adjacent paddock. Although 
not actually using the treebelts 
they are mentioned as being part 
of the Whole Farm Plan. Of 
course, the dams provide drinking 
and bathing water for the birds 
that use the treebelts. 


SEASONAL VARIATIONS 

Winter counts were higher in all 
treebelts except No. 4, due 
primarily to the flowering of 
tagasaste, which attracted large 
numbers of Brown Honeyeater 
and Silvereye, with smaller 
numbers of Red Wattlebird, 
Singing, Brown-headed, White- 
naped, New Holland, Yellow- 
plumed Honeyeaters and Western 
Spinebill. It was particularly 
obvious in Treebelt 1 where 
tagasaste was most advanced in 
the early part of the study. 


Seasonal Variations in Bird Numbers 



Figure 1. Numbers of birds recorded in each treebelt during each season of the 
study (data combined for all years). 
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Honeyeaters and Silvereyes were 
observed feeding on the nectar 
provided by flowering eucalypts 
and tagasaste. The most 
commonly recorded species was 
the Brown Honeyeater whose 
annual total numbers were 
generally high, beginning at 147 in 
1989/90, peaking at 285 in 1996 
and returning to 147 in 1997. 
There was obvious seasonal 
variation in the numbers of 
Brown Honeyeaters with large 
numbers present in winter and 
early spring when tagasaste is 
flowering and in very low 
numbers in autumn. The Silver- 
eye and other honeyeaters showed 
a similar trend, although there 
were a few resident Singing 
Honeyeater always to be found in 
the same area of treebelt. 

The smaller species of birds 
appeared to establish most, or all, 
of their home territories within 
the treebelts, and a small number 
were observed to nest there. 
Juvenile birds of several species 
(Scarlet Robin, Grey Fantail, and 
Splendid Fairy-wren) were 
recorded within the treebelts 
during the study 

Small insectivorous bird species 
were most abundant in summer 
and autumn. They colonised the 
treebelts well, especially Splendid 
Fairy-wren (n=381) and Grey 
Fantail (n=143). Yellow-rumped 
Thornbill (n=467) were always 
present foraging along the 
treebelts, but may only have 
nested in the remnant vegetation 
where their nests have been 
observed in E. wandoo . The 
wandoo in the treebelts, being a 
slow growing species, is still only 
about 3m tall at the end of the 


study. It is particularly prone to 
insect attack, mainly through the 
dry months. Inland, Western and 
Yellow-rumped Thorn bills, 

Western Gerygone, and Striated 
and Spotted Pardalotes were also 
observed feeding at flowers, but 
this may have been in response to 
insects foraging in the flowers 
rather than on the nectar sources 
itself. 

Granivorous bird species (parrots, 
pigeons and quail) were least 
numerous in the treebelts in 
spring when most species were 
breeding in areas supporting 
mature remnant woodland 
elsewhere in the landscape. Their 
numbers steadily increased during 
summer and autumn, peaking in 
winter. In the Frankland district 
sheep are usually hand fed grain 
during late autumn until well 
into winter, because of 
insufficient paddock feed at that 
time. One of the winter records 
was of 35 Australian Ringneck 
feeding on a grain trail laid out 
for sheep. In spring green stock 
feed is abundant and 
supplementary grain feeding 
unnecessary. In summer the crops 
are either ripe or harvested, with 
shed grain on the ground and 
again there is plenty available for 
parrots. The Australian Ringneck 
is the species most recorded, with 
Western Rosella and Red-capped 
Parrot well represented. Since the 
increase of cropping in the region, 
beginning in mid-1980s, parrot 
numbers, especially Australian 
Ringneck, have steadily increased. 
During the period roughly 1960 to 
1990, a large percentage of bush 
was cleared in the Cranbrook 
district and much of this is now 
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Table 3. Total number of nectarivores (Nect.), insectivores (Insect.) and granivores (Gran.) recorded in each tree belt in each 
season during the study (data combined for all years). 

WINTER SPRING SUMMER AUTUMN 
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cropped, providing conditions 
suited to parrots. Red-capped 
Parrot is also more numerous now 
than 40 years ago, according to 
observation and comments of 
local farmers. Regent Parrots were 
not seen as far west as "Payneham 
Vale" until about 1980. Their 
range ended about 35kms further 
east. Perhaps this is a local 
aberration, as Newby (1999) 
records the status of Red-capped 
Parrot and Regent Parrot as 
decreasing in number and/or 
range. 


MIGRATORY SPECIES 

A small number of species were 
present for only part of the year. 
This group comprised the 
migratory species Rufous 
Songlark, Brown Songlark, 
Shining Bronze-Cuckoo and 
White-winged Triller that enter 
the southwest of Western 
Australia during spring and 
depart in the autumn. 


CHANGES OVER TIME 

When reading Figure 2, it needs to 
be remembered that the treebelts 
were planted in different years. 
Treebelt 1 reached its peak 
number of birds in 1990/91, which 
was 5 years after planting. 
Treebelt 2 was at peak in 1991/92, 
also 5 years after planting. The 
peak for Treebelt 3 appears on this 
graph at 9 years since planting, 
but may have been earlier. This 
cannot be ascertained, because of 
the unavoidable break in surveys 
between autumn 1992 and 
autumn 1996. Treebelt 4 only 
shows that 4 years after planting 
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Changes in Birds Numbers in Treebelts 



Figure 2. Changes in the total number of birds recorded in each treebelt during 
the study period, 1989 tol997. 


bird numbers were as high as at 
any other time of the study. 
During the study the number of 
birds using Treebelt 1 and 4 
showed little variation from one 
year to the next, while the other 
two treebelts generally supported 
increasing numbers of birds with 
increasing age since planting 
(Figure 2). The small amount of 
change in Treebelt 1 is attributed 
to the fact that the trees were 
already quite mature at the start 
of the study, with eucalypts 
estimated at 4.5 - 6 metres tall so 
were already well colonised and 
with vigorous tagasaste attracting 
large numbers of honeyeaters and 
silvereye when flowering. The 
thicket of tagasaste seedlings 
produced also provided good 
ground cover encouraging small 
birds. After nine years the 
tagasaste appears to be losing some 
of its vigour. 

A single White-browed 


Scrubwren and two White- 
browed Babblers attempted to 
colonise the dense growth of 
tagasaste seedling in Treebelt 1, the 
latter moving on after 
approximately nine months. They 
were observed being severely 
harassed by Splendid Fairy-wrens. 
The White-browed Scrubwren 
was recorded in Treebelt 1 in 
autumn and winter 1996, Treebelt 
2 in autumn 1997 and summer 
1998 and Treebelt 4 in spring 1997. 
Neither White-browed Scrubwren 
nor White-browed Babbler is 
commonly seen in the vicinity. In 
Treebelt 1 species numbers have 
increased to 48 bush birds. The 
increase in numbers appears to 
have evened out over the last two 
years, possibly indicating that the 
population has reached the 
maximum level that the habitat 
will sustain. 

Treebelt 2 has shown a spectacular 
growth in bird numbers over the 
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years, coinciding with the growth 
of the trees, from 42 in winter 
1989 to 159 by winter 1997. Forty- 
seven species of bush birds and 
five water birds have been 
recorded in this belt. Treebelt 3 
has shown similar development to 
treebelt 2, but to a lesser degree. 
The winter 1989 count was 65, 
compared to 99 in winter 1997. 
Again this is attributable to the 
increased tree growth. The species 
tally for Treebelt 3 was 46 bush 
birds and 13 water birds. A large 
irrigation dam is situated within 
this Treebelt. 

The results for Treebelt 4 are more 
difficult to analyse. This treebelt 
produced the lowest figures of all. 
despite the fact that the trees were 
more mature, having been planted 
in 1985. At that time the 
landowner was still experiment¬ 
ing with optimum species 
plantings and this treebelt lacks 
the plant diversity of the treebelts 
established at later dates. It does 
not have the row of A. microbotrya 
and is dominated by a row of E. 
globulus , which appears to not be 
particularly attractive to local 
birds. Also, this treebelt was 
routinely the last to be counted, 
so recordings were often made late 
in the morning, when birds were 
becoming less active, especially in 
hot weather. The tagasaste did not 
flourish as well as in the other 
treebelts, possibly because the 
fast-growing E. globulus may have 
taken too much moisture from 
the soil. In the last few years the 
tagasaste improved at this site and 
developed a thicket of seedlings in 
the western half particularly, 
with increased recording of small 
birds, such as, Inland Thornbill 


and Splendid Fairy-wren. Winter 
and autumn figures were erratic, 
with the winter 1997 count 
actually being lower (N = 41) than 
the first count of 51 birds in 
winter 1989. Spring and summer 
show little variation over the 
length of the study. The species 
count was 47 bush birds and 3 
water birds. 

Since 1996 no artificial fertiliser, 
insecticides or herbicides have 
been used on this farm. Barrett 
(2000) found that bird diversity is 
higher where artificial fertiliser is 
not used. 

Table 4 shows how numbers and 
species increased as the trees 
matured in all belts. During the 
eight years since study began the 
bird numbers have more than 
doubled. It also gives some 
indication of what species may be 
early colonisers and which late. 


DISCUSSION 

Except for tagasaste the treebelts 
were composed of tree species 
native to Australia, but not native 
to the southwest of Western 
Australia, except for E. wandoo. 
They were selected for their quick 
growing and timber producing 
properties, so they would establish 
as quickly as possible and in an 
attempt to recoup some of the 
considerable expense of establish¬ 
ment. Endemic trees of E. i uandoo, 
E. marginata and E. calol)hylla are 
slower growing, E. wandoo is 
subject to insect attack and 
E. marginata to "dieback” 
(Phytopluhora cinnamomi) which 
made the Eastern States trees seem 
more suitable at the time. Even so, 
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Table 4. Changes in bird species composition (excluding waterbirds) recorded in 
Treebelts between the first survey conducted in winter 1989 and that conducted 
in winter 1997. Totals indicate the number of birds of each species observed from 
all four treebelts combined. 



WINTER 1989 

WINTER 1997 


Total N 

Total N 

SPECIES 



Common Bronzewing 

5 

4 

Purple-crowned Lorikeet 

20 


Regent Parrot 

8 


Australian Ringneck 

16 

51 

Splendid Fairy-wren 

9 

18 

Yellow-rumped Thornbill 

23 

11 

Singing Honeyeater 

8 

22 

Brown Honeyeater 

36 

112 

White-fronted Chat 

4 


Magpie-lark 

7 

2 

Australian Magpie 

11 

15 

Silvereye 

7 

97 

Western Gerygone 

1 

12 

Scarlet Robin 

2 

3 

Willie Wagtail 

1 

3 

Australian Raven 

2 

10 

Laughing Kookaburra 

2 

2 

Elegant Parrot 

10 


Western Rosella 

13 

12 

Stubble Quail 


1 

Red-capped Parrot 


7 

Shining Bronze-Cuckoo 


2 

Inland Thornbill 


4 

White-naped Honeyeater 


10 

Golden Whistler 


3 

Grey Shrike-thrush 


2 

Grey Fantail 


5 

Tree Martin 


20 

Striated Pardalote 


1 

Rufous Whistler 


2 

New Holland Honeyeater 


2 

Red Wattlebird 


2 

Brown -headed Honeyeater 


3 

TOTAL NUMBERS 

185 

440 

SPECIES TOTALS 

19 

29 


they provided valuable habitat to 
support a high number and 
diversity of birds. The 12 metre 
treebelts appear to be of sufficient 


width for small birds to be able to 
obtain food for most, if not all of 
the year, shelter from predators 
and enough density of foliage to 
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make safe nesting places. Newby 
(1999) found that verge width to a 
low of 10 metres had little effect 
on the number of species within a 
site. 

The treebelts provided a steady 
supply of nectar and seeds over 
most of the year, with autumn 
and spring flowering eucalypts, A. 
microbotrya flowering from May to 
October and tagasaste flowering 
in winter and spring. The seed 
produced by the A. microbotrya is 
readily eaten by parrots, pigeons 
and probably quail. Although 
acacia blossom does not seem to be 
very attractive to honeyeaters 
they are visited by many small 
birds, including honeyeaters, so 
there must be some other source 
of food, presumably insects. 
Tagasaste produces a large amount 
of nectar when flowering during 
winter and early spring and pods 
in summer, which shed huge 
amounts of seed onto the ground 
providing another food source for 
ground foraging birds. During 
summer and autumn leaves are 
shed to about 30%-50% of full 
cover, with fresh growth com¬ 
mencing again in late autumn. 
While tagasaste is a valuable 
source of food for birds, and is 
quick growing, it is not a native 
species and has a strong tendency 
to spread out of control and is 
especially a nuisance in native 
vegetation. As a species to en¬ 
courage birds to the treebelts it is 
certainly a success. As well as the 
food aspect, the thick growth of 
seedlings provide shelter to 
ground dwelling birds. From the 
farmers’ point of view, it can also 
be cut and fed to stock during 
times of feed shortage. 


The corridor effect improved the 
environment for birds to a very 
large degree, especially the linking 
of different habitats such as 
isolated remnants and artificial 
water storage systems. Many small 
birds, such as Splendid Fairy-wren, 
Inland Thornbill and Western 
Yellow Robin would not 
normally venture across open 
paddocks for any distance. In a 
banding project linked to this 
study, a juvenile Scarlet Robin 
mist-netted at the northern end 
of Treebelt 1 was caught again at 
the southern end of Treebelt 4, 
four months later in full adult 
plumage. Not counted in the 
surveys, but seen on the farm on 
other occasions were Collared 
Sparrowhawk, Buff-banded Rail, 
Horsfield’s Bronze-Cuckoo, Sacred 
Kingfisher, White-cheeked 
Honeyeater, and Grey Currawong. 

The collection of water from the 
drainage system into large dams 
provides habitat for water birds, 
particularly as the later built large 
dams have been constructed with 
this in mind and have at least one 
shallow bank and some 
appropriate plantings. The 
increase in bird numbers observed 
during this study support the 
position that these treebelts, in 
conjunction with the drainage 
system can be very important to 
the conservation of birds and the 
sustainable operation of this farm. 
In walking across these paddocks 
18 years ago, recording birds, the 
result would probably have been 
something like: Magpie-lark, 
Australian Magpie, Australian 
Raven, Australian Ringneck, and 
maybe Willie Wagtail, Yellow- 
rumped Thornbill and Silvereye. 
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Comparing this to the several 
hundred birds counted in each 
survey at the end of the study, 
emphasises the value of the 
revegetation work. 


ACKNOWLEDGEMENTS 

Sincere thanks to George Watkins, 
Gwen and Graham Goodreid for 
some help with counting and to 
Ron and Sue Watkins, Peter 
Mawson, Penny Hussey, Doug 
Watkins, Perry and Alma de 
Rebeira for their encouragement 
and advice on the presentation of 
this paper. 


REFERENCES 

BARRETT, G. 2000. Ecological 
Management for Agricultural 
Sustainability. Royal Australasian 
Ornithologists Union. 

Supplement to Wingspan, vol. 10, 
no. 4. 

CHRISTIDIS, 1. and BOLES, W.E. 


1994. The Taxonomy ancl Species of 
Birds of Australia and its Territories. 
Royal Australasian Ornithologists 
Union. Monongraph 2. RAOU, 
Melbourne. 

MAWSON, P.R. and MASSAM, M.C. 

1995. The Birds of a Remnant of 
Native Vegetation on the Eastern 
Swan Coastal Plain. Western 
Australian Naturalist 20: 37 - 47. 

NEWBY, B. 1999. Birds on farms 
project in Western Australia. 
Western Australian Bird Notes. 
Supplement No. 5. 

SAUNDERS, D.A. and INGRAM, 
J.A 1995. Birds of Southwestern 
Australia: an Atlas of Changes in the 
Distribution and Abundance of 
Wheatbelt Avifauna. Surrey Beatty 
and Sons, Sydney. 

WATKINS, R. and WATKINS, S. 
2003. “Paynemham Vale”: 
integrated whole farm planning. 
Pacific Conservation Biology 9: 65- 
67. 


194 


A BREEDING INVASION BY RED-CAPPED ROBINS 
FOLLOWING A WILDFIRE AT GOOSEBERRY HILL 


By MICHAEL BROOKER 
PO Box 518, Kalamunda, WA, 6926 


The migratory status of the Red- 
capped Robin Petroica goodenovii 
in the Perth region is unclear. 
Whereas there is a resident popu¬ 
lation on Rottnest Island, they are 
considered to be off-season visi¬ 
tors to the Swan Coastal Plain and 
the Darling Range (Storr 1991). De¬ 
tailed observations over 15 years 
(1984-1998) on a 140 ha area of the 
Darling Scarp at Gooseberry Hill, 
showed that their numbers usu¬ 
ally peaked in March, although 
they were numerous only in 1985 
and 1994, following major fires 
(Brooker 2001). I have several 
records of nesting from farms and 
orchards adjoining the Gooseberry 
Hill study area, but only one nest¬ 
ing record (1990) in the native veg¬ 
etation of the study area per se 
(Brooker 2001). 

There was an influx of Red- 
capped Robins following a hot 
summer fire on 22 December 2000, 
which burnt a portion of the 
original study area. During 2001, I 
regularly visited an 80 ha site (45 
ha burnt, 35 ha unburnt) to moni¬ 
tor the survival and breeding of 
the Splendid Fairy-wren M alurus 
splendens population. A male Red- 
capped Robin was first seen on 19 
August 2001 and, by October, six 
pairs were nesting on the burnt 
section of the site, with estimated 


lay dates ranging from 5 - 25 Sep¬ 
tember. Three pairs had a full 
plumaged male, one a male with a 
reddish cap and a single red breast 
feather, one a male with a reddish 
cap only and one with a reddish- 
tinged cap only. Four pairs 
fledged at least one offspring, the 
eggs in another nest hatched but 
no young fledged, while another 
nest was deserted with three eggs 
containing large embryos. All of 
the pairs moved elsewhere after 
nesting - the last bird was seen on 
17 November 2001. 

The birds probably came from ar¬ 
eas to the west of Gooseberry Hill. 
Some robins were recorded in 
nearby semi-urban areas by 
Brooker (2001) and they were re¬ 
corded throughout the year in a 
variety of coastal plain habitats at 
Whiteman Park (unpub.). How¬ 
ever, there are few records from 
the forested country to the east of 
Gooseberry Hill in the Birds Aus¬ 
tralia Atlas II data. 

Scarlet Robin Petroica multicolor 
numbers have declined on the 
study area (Brooker 2001) and only 
two breeding pairs were recorded 
during 2001, one in the burnt and 
one in the unburnt area and both 
some distance from any of the 
Red-capped Robin pairs. Yet the 
six pairs of Red-capped Robins in 
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2001 used sites which in other 
years had been occupied by Scar¬ 
let Robins. None of the Red- 
capped Robin nests were built in 
balgas Xanthorrhoea preissii, a sub¬ 
strate favoured by Scarlet Robins 
(Brooker 2001). 

Five other species have shown 
similar “one-off" breeding episodes 
on Gooseberry Hill, where over 
the last 17 years hot summer fires 
in 1985, 1987,1994 and 2000 burnt 
from 40-100% of the study area 
(Brooker 1998, 2001). Little Button- 
quail Turnix velox nested after the 
1985 fire and has not been seen 
since. Elegant Parrots Neophema 
elegans bred after the fires in the 
1980s with no further nesting, 
with only 9 sightings since 1993. 
Some White-winged Trillers 
Lalage sueurii were present on the 
area each year but were recorded 
breeding only between 1985 and 
1988. Dusky Wood swallows 
Artamus cyanopterus nested from 
1985 to 1992, with 14 nests found 
in 1987, in each case on areas af¬ 
fected by fire. Some birds were 
seen in subsequent years but there 
was no nesting after the 1994 or 
2000 fires. Red-browed Finches 
Neochmia temporalis nested after 
the 1985 fire through to 1988. In 
the following 4 years some birds 
were observed on the area but no 
nests were found, and there have 
been very few sightings of this 
species since 1993. 

Episodic breeding is perhaps not 
unusual for a nomadic eyrean spe¬ 
cies like the Little Button-quail. 
However, White-winged Trillers 
are regular breeding migrants to 
the Perth region (Storr and 
Johnstone 1988) and there are resi¬ 
dent populations of the other 


four species in the vicinity of 
Gooseberry Hill (pers. obs., W. 
Bancroft pers. comm.). A number 
of species are known to make tem¬ 
porary changes to their breeding 
range following habitat-altering 
events such as fire (Woinarski and 
Recher 1997) or drought (Coventry 
1988). However in the cases de¬ 
scribed here, the response has been 
unpredictable. All the fires were 
hot and in summer (21 December 
- 21 February) and rainfall in each 
of the post-fire years was low, yet 
the birds bred after fire in some 
years but not in others. Why 
should this be so? 

Postscript: 

Both 2002 and 2003 were fire-free 
years. In 2002 only one pair of 
Red-capped Robins frequented 
the study area and in 2003, none 
did so. 
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MALVA DENDROMORPHA/MALVA AUSTRALIANA 

HYBRID 


By ELIZABETH RIPPEY 

Department of Geography, University of Western Australia, Stirling 
Highway, Nedlands, W.A. 6009 


The introduced tree mallow 
Malva dendromorpha (formerly 
L avatera arborea) appears to be re¬ 
placing the native Malva 
australiana (formerly L avatera 
plebeia var tomentosa) on the small 
seabird islands off Perth. This 
problem has also been encoun¬ 
tered on Mud Island, Victoria, and 
West Island, South Australia (J. 
Yugovic pers. comm., J. Choate, 
pers. comm.). It has been reported 
that the two species occasionally 
produce a hybrid which appears 
to be sterile (Keighery, 1994; 
Hussey, 1997; J. Yugovic pers 
comm.), but the hybrid does not 


appear to have been described in 
the literature. 

In October 1997 a floral survey of 
Bird Island, Shoalwater Bay, re¬ 
vealed dense clumps of M. 
dendromorpha and only one speci¬ 
men of Malva australiana. No M. 
australiana has grown on the is¬ 
land since this time, but in 1998/ 
99 one plant growing on a 
cliffside appeared to be a hybrid 
of M. australiana and M. 
dendromorpha. The following 
table and illustrations give com¬ 
parisons between the supposed 
hybrid and the two parent species: 


M australiana 

Hybrid 

M. dendromorpha 

Flowers white, 

Flowers pink, 

Flowers purple with 

no markings 

paler markings 

dark purple veins 

Calyx lobes longer 

Calyx lobes as long 

Calyx lobes shorter 

than bracteoles 

as bracteoles 

than bracteoles 

Upper leaf surface 

Upper leaf surface 

Upper leaf surface 

more hairy 

less hairy 

less hairy 

Calyx lobes cover 

Calyx lobes cover 

Calyx lobes do not cover 

developing fruit 

developing fruit 

developing fruit 

Fruit contains 11 -12 

Fruit contains 10 -11 

Fruit contains 6 - 7 

mericarps 

mericarps 

mericarps 

Plants up to 1 m tall 

1.6 m tall 
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Figure 1. Comparison of flowers and fruit of M alva dendromorpha and M. 
australiarui and hybrid. 
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The seeds of the hybrid did not 
mature, but remained wet and ad¬ 
herent and poorly developed and 
the whole fruits were dropping 
off the plant before the seeds ma¬ 
tured. 

An experiment was carried out to 
compare germination of the three. 
100 seeds each of M. dendromorpha 
and M. australiana and 50 seeds of 
the hybrid were placed on filter 
paper over vermiculite in 150 mm 
diameter plastic petri dishes (25 
seeds per dish), and wet with 
deionised water. The dishes were 
placed in a growth cabinet at 
20 Q C. One week later all hybrid 
seeds were mucilaginous and 
mouldy, and had to be discarded. 
22% of the M. dendromorpha and 
15% of the M. australiana germi¬ 
nated over the next six months. 

Material from the hybrid, from M. 
dendromorpha growing adjacent to 
it, and from M. australiana from 
nearby Middle Shag Island (the 
last M. australiana growing on Bird 
Island died the season prior to the 
appearance of the hybrid) were 
sent for DNA analysis to two labo¬ 
ratories, but were unproductive 
(Dr Z. Krauss, pers. comm., Profes¬ 
sor J. Conran, pers. comm.). 
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THE COON BUG OXYCAREN US LUCTUOSUS AND 

MALVACEAE 


By ELIZABETH RIPPEY 

Department of Geography, University of Western Australia, Stirling 
Highway, Nedlands, W.A. 6009 


The introduced European tree 
mallow M. dendromorpha appears 
to be eliminating the native M. 
australiana on the small seabird 
islands off Perth. The only 
substantial predator of the plants 
that we found during three years 
of research on these islands was a 
species of Coon Bug Oxycarcnus 
luctuosus. Unfortunately it feeds 
on the native species as well all 
three alien species on the islands - 
M. dendromorpha , M. parviflora and 
M. linnaci. 

The developing and ripe fruit of 
the plants are covered with these 
bugs during spring. As the season 
progresses the insects may form 
plaques of hundreds of 
individuals on the branches of M. 
dendromorpha. Seeds collected in 
December/January from the 
ground underneath M australiana 
had virtually all been invaded 
and destroyed (only 1 in 500 seeds 
inspected appeared complete). 

The eggs of the bug, less than a 
millimetre in length, are laid 
under the sepals enclosing the 
seeds and on the leaves of the 
plants and hatch after 7 - 10 days 
into wingless red-coloured 
nymphs (see illustration). The 
immature bugs develop through a 
number of moults to the adult, 


winged bug 3 - 4 mm long which 
is mobile and able to hop or fly 
for short bursts of a few 
centimetres. It is possible that 
they have a role as pollinators as 
flowers usually adjoin the 
developing fruit. During the dry 
season the bug population can 
decline to a low level, still 
including the full range of 
overlapping generations. Where 
Malva fruit is not available they 
can transfer their allegiance to 
other hosts, and be found on 
groundcover or the young may be 




Figure 1. Seeds of Malva linnaei from 
plant infested by Oxycarenus luctuosus 
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Figure 2. Oxycarenus luctuosus 


seen in the soil. When there is 
sufficient moisture the popu¬ 
lation builds up once more. 

The effects of these insects on 


fruit can be seen where there are 
large numbers of bugs or when 
they are there for a prolonged 
period. Usually fruits close to 
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ripening are attacked, the insects 
insert their proboscis and suck 
out the juices, leaving dried 
discoloured patches. Fruit may be 
damaged visibly or rendered 
infertile with little external 
evidence. 

Adults and immature stages of 
this bug have an unpleasant 
odour when disturbed. The insect 
is native to Australia and occurs 
throughout the continent 
although most common in 
tropical zones. 

Little work has been done on this 
genus in Australia apart from 
taxonomic descriptions. Other 
members of the genus are a 
problem for growers of cotton, 
peanuts and sunflowers and have 
been more widely researched. 
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FROM FIELD AND STUDY 


Another introduced fish species for 
Western Australian waters - The 
gobiid fish Acentrogobius pflaumii 
(Bleeker) has recently been found 
to inhabit the waters of Cockburn 
Sound. The presence of an 
unrecognised goby species was 
first noticed in January 2004 dur¬ 
ing an ongoing informal survey of 
marine fauna at Woodman Point, 
south of Fremantle. 

The goby can be easily recognised 
by the many iridescent blue spots 
and four dark blotches along its 
side. There is also a dark blotch on 
the caudal peduncle and a smaller 
one on the opercular plate. Males 
may also have a dark blotch to¬ 
wards the rear of the first dorsal 
fin. 

The gobies were seen by their bur¬ 
row entrances on a silty substrate 
at the depth of about ten metres. 
At least some of the burrows were 
shared with a species of alpheid 
shrimp. Each shrimp was seen to 
be actively pushing out substrate 
from within the burrow while 
their respective goby was standing 
guard nearby. Both would quickly 
disappear down the burrow at the 
slightest disturbance. When an at¬ 
tempt was made to collect a 
voucher specimen of the goby, it 
was discovered that some of the 
burrows had more than one en¬ 
trance (or that the burrows were 
interconnected). A specimen, 
which is now lodged in the West¬ 
ern Australian Museum, was col¬ 
lected from a burrow system with 
three entrances up to forty 
centimetres apart. 


Acentrogobius pflaumii is native to 
Japan and surrounding areas. It 
has previously been recorded 
from harbours near Sydney and 
Melbourne in eastern Australia, 
where it is thought to have been 
introduced via ballast waters. 
(Lockett, M.M and Gomon, 
M.F.2001. Ship mediated fish inva¬ 
sions in Australia: two new intro¬ 
ductions and a consideration of 
two previous invasions. Biological 
Invasions 3:187-192). It has also been 
recently detected in New Zealand 
waters (Francis, M.P. 2003. Invasion 
of the Asian goby Acentrogobius 
pflaumii into New Zealand, with 
new locality records of the intro¬ 
duced bridled goby, A renigobius 
bifrenatus, New Zealand Journal of 
Marine ancl Freshwater Research , 
Vol. 37:105-112). The New Zealand 
specimens were collected by beach 
seine over a “muddy substrata” in 
two separate harbours. 

At Woodman Point, the gobies are 
currently restricted to a small area 
of silty substrate and have not 
been recorded from seagrass beds 
nearby. Further monitoring will 
be required to see if the current 
population is more widespread, 
and whether it is having an im¬ 
pact on the local fauna. 

I would like to thank Howard Gill 
(Murdoch University) and Barry 
Hutchins (WA Museum) for assis¬ 
tance with identifying this spe¬ 
cies. 

- DEREK MEAD-HUNTER, c/- 
Murdoch University, South Street, 
Murdoch, Western Australia, 6150. 
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